rtificial intelligence
has the potential to
incorporate human

experience and reasoning into

a computer. By emulating
human thought processes and
incorporating an extensive
database in each control
decision, artificial intelligence
can radically alter the approach
to bioprocess control and micro-
biological research.

The advantages of learning-based
control systems include that they:

e Learn as they operate ¢ Characterize functions

* Do not require previous knowledge or models ¢ Determine coupled or interactive metabolic

. . . rocesses independently of growth.
¢ Can determine coupled or interactive parameters p P yorg
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Strategic Elements
Biofuel production Biomass conversion Biomaterials production Biological mining

In situ remediation Composting Biobarrier formation and maintenance
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Progress

We have developed learning-based intelligent control
technologies for such microbiological systems as:

* Iron oxidation by a mesophilic bacterial culture,
Thiobacillus ferrooxidans

* Iron oxidation by a mixed culture of mesophilic and
thermophilic bacteria

 Cultivation of Methylosinus trichosporium with the
bubbleless addition of methane and air.
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